Introduction
Diabetic retinopathy is a well characterized, sight threatening, chronic, ocular disorder that eventually develops to some degree in nearly all patients with diabetes mellitus (DM). The pathologic changes associated with diabetic retinopathy are similar in type 1 and type 2 diabetes mellitus, although there is a higher risk of more frequent and severe ocular complications in type 1 diabetes. However, because more patients have type 2 than type 1 disease, patients with type 2 disease account for a higher proportion of those with visual loss. 1 Among the microvascular complications of diabetes, retinopathy is the most common one. Diabetic retinopathy is the most frequent cause of new cases of blindness among adults aged 20-74 years and it results in blindness for over 10,000 people with diabetes per year in the United States. At the time of diagnosis of type 2 diabetes, about 21% patients have established retinopathy and twenty years after the onset of diabetes over 60% of patients with type 2 diabetes will have some degree of retinopathy. 2 Chronic hyperglycaemia is considered to be the major risk factor for diabetic retinopathy, by inducing several biochemical pathways resulting in increased oxidative stress leading to endothelial dysfunction in the retinal precapillary arterioles, capillaries, and venules. These result in both microvascular leakage from breakdown of the inner blood-retinal barrier and microvascular occlusion leading to diabetic retinopathy. [3] [4] [5] Although diabetic patients with the most severe hyperglycaemia have the highest risk of diabetic retinopathy, hyperglycaemia, however, is a necessary, but not a sufficient cause of this. Among the other well known contributing factors, hyperhomocysteinaemia is also associated with the development and progression of retinopathy. 4, 6 Homocysteine (Hcy) is a highly reactive thiol-containing amino acid derived from the conversion of methionine to cysteine, producing reactive oxygen species -hydrogen peroxide and superoxide anion radical. 7, 8 Elevated plasma Hcy is vasculotoxic as it causes endothelial dysfunction, increased oxidative stress, altered coagulation / fibrinolysis, smooth muscle cell proliferation, and changes in structural and elastic properties of the vessel wall. It also limits nitric oxide (NO) production and promotes lipid peroxidation thereby decreasing the bioavailability of NO. In diabetes the pro-oxidative state worsens by auto-oxidation of Hcy leading to additional oxidative stress and thereby to endothelial dysfunction, platelet activation and thrombus formation. [9] [10] [11] Insulin resistance, which is the fundamental abnormality in the pathogenesis of type 2 diabetes, may lead to arterial damage through toxic effects of hyperinsulinaemia. Finding of no association between insulin resistance and hyperinsulinaemia with atherogenesis in some but not all studies, suggests that previously unmeasured factors may be involved in the link between hyperinsulinaemia, endothelial dysfunction and atherosclerosis. One potential factor may be variation in plasma levels of Hcy, because elevated levels of Hcy are toxic to vascular endothelium, inducing endothelial dysfunction and contributing to development of atherosclerosis independent of standard atherogenic risk factors in diabetic and nondiabetic subjects. 12 Hyperinsulinaemia may result in an increase of plasma Hcy level but the mechanisms regulating Hcy metabolism in human remain largely undefined. Increased plasma level of insulin seems to influence Hcy metabolism through effects on glomerular filtration or by influencing activity of methyltetrahydrofolate reductase (MTHFR) and hepatic cystathione β synthase (CBS). Insulin has been demonstrated to down-regulate the activity of hepatic enzymes of Hcy transsulfuration-oxidation. Several studies have suggested that moderate hyperinsulinaemia could raise plasma Hcy level in patients with insulin resistance by reducing Hcy transsulfuration. 13, 14 McCarty reported that hyperinsulinaemia suppresses hepatocyte expression of cystathione beta-synthase in animal models. He also suggested that other measures which enhance diurnal insulin secretion, such as a high-glycaemic-index diet, can be expected to increase homocysteine levels. 15 Another factor contributing to hyperhomocysteinaemia in type 2 diabetes may be related to the effect of insulin on protein and amino acid metabolism. It is well recognized that insulin decreases plasma methionine, the methionine being incorporated into newly synthesized protein. Plasma amino acid concentrations, including methionine, fall significantly after a rise in endogenous plasma insulin following an oral glucose load. However, in patients with diabetes, this fall in amino acids does not occur, indicating a possible resistance to insulin's effect on amino acids in diabetics. Such a resistance to insulin's effect on methionine may contribute to the hyperhomocysteinaemia associated with insulin resistance syndrome and type 2 diabetes. 16 As a good percentage of type 2 diabetic patients present with retinopathy with or without other microvascular complications at diagnosis, measurement of Hcy may open a new window for determining the additive risk factor in the development of retinopathy in type 2 diabetic patients from the very beginning. In our country till no study has been conducted addressing Hcy in diabetes mellitus with or without retinopathy. So our aim was to evaluate the role of Hcy in retinopathy in type 2 diabetes mellitus. 
Materials and method
This case control study was conducted in the department of Biochemistry, Bangabandhu Sheikh Mujib Medical University, Dhaka during the period of January, 2006 to December, 2007. A total of 85 newly diagnosed type 2 diabetic patients were enrolled purposively with predefined inclusion and exclusion criteria. Among them 40 were cases having diabetic retinopathy and rest 45 were age and sex matched controls without any sort of diabetic complication. Serum Hcy was determined by fluorescence polarization immuno assay (FPIA). 17 Fundoscopy was performed by expertise. 18, 19 Data were recorded systematically in a preformed data collection sheet and were analyzed by SPSS 12.0 for Windows. Mann-Whitney U test was done to find significant difference between groups. Unpaired t and Chi-square test were done as the test of significance for age and sex respectively. Odds ratio (95% CI) was calculated to determine the association of Hcy with diabetic retinopathy in study subjects.
Results
Age range of cases was 29 to 65 years with mean age of 44.65±8.80 years. Where in controls the age range was 30 to 65 years with mean age of 44.04±9.09 years. Among the cases 17 were male and 23 were female and among the controls 20 were male and 25 were female. No significant difference (p>0.05) was observed regarding age and sex distribution between case and control (Table I) . Taking Hcy level of 15 µmol/L as the cut off value, risk for the occurrence of disease was assessed in study subjects which revealed hyperhomocysteinemia as a risk factor for diabetic retinopathy (OR=2.23) (Table III) . 
Discussion
In this case control study our attempt was to evaluate the role of Hcy in development of diabetic retinopathy in newly diagnosed type 2 diabetes mellitus. We have compared serum Hcy concentration between 40 newly diagnosed type 2 diabetes mellitus cases with retinopathy and age and sex matched 45 controls of newly diagnosed type 2 diabetes mellitus without retinopathy.
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Study subjects
Case (n = 40) Control (n = 45) 44.65 ± 8.80 (29 -65) 44. 04 ± 9.09 (30 -65) 
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